appearance of well-marked small-pox, the patients did not show the profound toxemia and prostration ordinarily seen in small-pox. Most of them were not confined to bed but were able to walk about and take a general interest in their surroundings. The temperature at the onset may rise to 1040 or 105°F. It persists with slight variations for three or four days but usually falls to normal as the eruption appears, no secondary rise of temperature occurring in mild cases. In our cases the eruption appeared after from three to six days. It was usually first seen on the forehead, but in a few days became generalized. The development of the rash is sometimes associated with cedema of the subcutaneous tissues. Umbilication of the eruption is in most cases not seen in the early stages. The suppurative stage is soon attained, apparently sooner than in small-pox patients, a distinct secondary umbilication being always observed as thi,s stage advances. The odour of the patients in this stage is never distinctly offensive, as is usually the case with small-pox patients.
All the patients but one were discharged cured. Death in this case occurred fifteen days after admission to hospital, at the stage of desquamation. The postmortem examination justified the clinical diagnosis of acute heart-failure.
In all the patients remaining under observation after the acute stage of the disease, a deeply-pigmented spot was always apparent at the site of each skin lesion. None of them presented a pitting or scarring comparable to that seen in typical small-pox.
The scanty contribution to the literature of small-pox pathology in recent years is truly astonishing. The most valuable reports on the subject are still those of Unna (1910) and Kyrle (1927) , a good summary being given by McCarthy (1931) .
As regards alastrim, the pathological reports are meagre. The only illustrations of histological changes in this disease are those in the paper by MacCallum and Moody (1921) , reproduced in MacCallum's " Textbook of Pathology," in which (p. 778) MacCallum says:
" Alastrim is a form of small-pox which we studied in Jamaica in the summer of 1920. It differs from the classical small-pox only in its mildness, and perhaps in its immunological relations, so that from the anatomical point of view it seems identical."
In his conclusions, however, he states that clinically and histologically the eruption is somewhat different from that of small-pox in that early umbilication is lacking.
Previous work in the pathology of virus diseases aroused our interest and focused our attention on the study of the minute intracellular changes or inclusion bodies in small-pox and alastrim, and this seemed to be a new angle from which to examine the relationship between these maladies. In fact, descriptions of inclusion bodies of small-pox as they appear in human cases are not numerous, and the best of these are still those found in Guarnieri's original paper dating as far back as 1893. These contrast, as Hammerschmidt (1918) pointed out, with the great number of descriptions of those bodies in animal sites, for instance, in the cornea of the rabbit. Only a reference, without descriptions or illustrations, to the inclusion bodies of alastrim is to be found previous to those given by Teixeira and myself (Torres and Teixeira, 1932b , 1933 , 1934a .
Rivers (1927) remarks that there is no obvious reasons why inclusion bodies should not be used as guides with the same degree of readiness as that with which the macroscopic lesions and pictures presented by aggregations of cells are employed in the diagnosis of tuberculosis and cancer.
I will now present under various headings my personal experiences of the subject.
A COMPARISON OF THE INCLUSION BODIES OF ALASTRIM AND VACCINIA
IN THE MONKEY Successful inoculations of alastrim in the monkey have been reported by several workers, and different species have been experimented upon: Rhesus and bonnet monkeys (Green, 1915) , M. rhesus (Leake and Force, 1923) , M. rhesus (Blaxall, 1923) , " Un atele, koata ou koaita du Bresil " (Baujean, 1925) , "Diverses especes et vari6t6s de cercopitheques" (Van Hoof, 1925) , Macacus cynomolgus (Leake and Force, 1927) .
In our experience Teixeira, 1932 and 1934 ) the rhesus monkey regularly develops an experimental infection when injected intravenously with alastrim virus and no previous scarifications, as recommended by some workers, were required.
Alastrim material consisted of the contents of vesicles and pustules derived from seven patients in different epidemics during 1932 and 1933 . Twelve monkeys, injected with seven strains, presented vesicles and pustules containing large numbers of cytoplasmic inclusion bodies in the epidermal cells. At the same time cutaneous lesions were induced in three rhesus monkeys after intravenous inoculation of recently prepared vaccinia emulsion.
The requirements for a comparison of inclusion bodies were apparently fulfilled since they were examined in the same kind of animal and tissue, and the specimens were subjected to the same artefacts, namely, fixation in Helly's fluid, embedding in paraffin, and staining with hematoxylin and eosin. After noticing how numerous were such polychromatophilic inclusion bodies in vaccinia lesions in the monkey, we tried a systematical search for them in alastrim. In only one instance was an epithelial cell found in which two differently-stained crescent-shaped alastrim inclusions were seen, and this was in strong contrast with the marked polychromatophilia shown by vaccinia bodies in the later stages.
Furthermore, in accordance with other investigators, we were not able to find intranuclear inclusion bodies in skin lesions induced by vaccinia, while definite although scarce intranuclear inclusions could be demonstrated in those induced by alastrim virus. They reveal there the peculiar "retiform" appearance which is also seen in similar lesions in man.
The most distinguishing difference between alastrim and vaccinia intracytoplasmic bodies is brought to light, however, by Unna's hemalum and safranine method. This method was first used by Hammerschmidt (1918) (Ledingham, 1931 ; Haagen, Gildemeister and Crodel, 1932; Paschen, 1933; Haagen and Kodama, 1934; and Haagen, 1935) (1932) holds that five different factors are at work in the formation of Guarnieri bodies: (1) Enclosed leucocytes, either the entire cell or parts of it; (2) extruded nucleoli lying in the cytoplasm; (3) chromatin particles detached from the nucleus ; (4) plastin and chromatin components which usually exist in the cytoplasm and are dissociated by the virus toxin; (5) structures which divide the nucleus and are similar to those described in verruga peruviana. Such structures when examined with adequate light and staininig show small particles corresponding to elementary bodies. They would eventually represent a colony of the aetiological agent developing in the chromatin particles extruded from the nucleus and previously referred to as the third factor. Only the two latter types of Guarnieri bodies are really pathognomonic, and only the last contain the aetiological agent. Taniguchi, Hosokawa, Kuga and Fujino (1934) report that they were able to stain by Altmann's method for mitochondria a great number of microcorpuscles which they consider as the pathogenic agent within the Guarnieri bodies. They were equally found in the cytoplasm outside the Guarnieri bodies.
According to Rivers (1932) it appears that inclusions may arise in a number of ways and that they may or may not contain virus. Rivers says, however, that in spite of definite proof that viruses are present in certain types of inclusions, doubt still exists regarding the organismal nature of the small coccoid bodies found within them.
To resume: Paschen's elementary bodies are now generally considered as representing real micro-organisms and the etiological agent of variola-vaccinia. They may occur within the cells, but are usually confined to the more external layer of cytoplasm, while the internal layer enclosing the nucleus and the Guarnieri bodies is free from them. Paschen, however, claims that a peculiar type of Guarnieri body contains the elementary bodies.
In smears carefully prepared with the excised walls of skin lesions, either from human cases of alastrim or from rhesus monkeys infected with alastrim virus and stained by the Morosow method, we were able to demonstrate large numbers of typical elementary bodies. They are, however, indistinguishable from those found in small-pox. This, however, is not true with regard to the cytoplasmic and the intranuclear inclusion bodies in both maladies, as we shall see later. Therefore, if inclusion bodies represent peculiar and specific products of reaction in cells injured by the virus, these products are not alike in both diseases. If some of them, at least, are formed by the Letiological agent itself, the compact masses of virus particles present different shape, situation, and staining properties, in each of the two conditions. During the microscopic examination of cutaneous lesions from eight cases of alastrim between the second and the seventh days after the first appearance of the rash, and of lesions from a biopsy on a small-pox patient, we examined comparatively the inclusion bodies in both diseases (Torres and Teixeira, 1935) The technique developed by Gins (1916) is supposed to be the best, and was consequently followed in our research. (According to Ungermann and Zuelzer (1920) , the incisions in the cornea should be very superficial, otherwise they might occasionally be filled by pus and thus render the interpretation of the reaction more difficult. Moreover, the incisions should preferentially be made in one way only, in order to avoid the crossing of groups of lines as generally recomimended).
The selected closed vesicle or pustule of alastrim was disinfected with alcohol and carefully punctured and its contents were aspirated into a sterile capillary pipette.
In some cases the inoculation of the rabbit's cornea was performed as soon as the material was removed from the patient in the mannerjust described. At other times, a suspension in saline solution was prepared with the contents of several vesicles and pustules from the same patient, and this material was some hours later inoculated into the rabbit's cornea.
In another experiment two series of three eyes and three series of two eyes were inoculated with the same strain each. Six rabbits' eyes received alastrim specimens from six experimentally infected rhesus monkeys.
When the reaction is positive in alastrim, peculiar changes occur forty-eight hours after scarification. The macroscopic changes are evident when the enucleated eye is placed in the sublimate and alcohol bath.
In some cases, tiny, grey-yellowish prominences are seen along the superficial incisions. At other times, the only macroscopic change recognizable is a uniform thickening along some of the superficial incisions. In most cases, however, both changes are present in the same cornea.
In no instance could we observe such marked prominences as are represented in the paper by Paul (1918) and generally considered as the usual appearance of Paul's test in small-pox. Nor did the slight prominences present any central excavation and appear like little hummocks showing crater formation-a very regular picture in small-pox and noted by several writers, e.g. Paul (1918) , Scott and Simon (1923) .
As the crater formation in the variolar hummocks is present, according to Paul, at a somewhat later stage-ordinarily from 96 to 120 hours after scarification-we examined, for the purpose of comparison, an alastrim-infected cornea after the same lapse of time from that of the incision. Distinctly prominent yellowish plaques were found at the previously scarified area. They did not present, however, any central crater formation and were formed microscopeally, by hypertrophied anterior epithelium of the cornea as well as by proliferated fibroblasts of the substantia propria.
The microscopic examinations in corneas in which the reaction to Paul's test has been positive usually showed a definite lack of arrangement and an actual increase in the number of the cells of the anterior epithelium. From the main mass of proliferated corneal cells which protrudes in the substantia propria through the broken-up Bowman's membrane, narrow cords stretching out into the substantia propria were sometimes formed. In other cases the anterior limiting membrane was not interrupted, the thickening of the cornea and lack of arrangement of the cells being due to hydropic degeneration and interstitial wdema.
The histological structure thus confirms the macroscopic changes, shoWing that, in spite of the thickening of the anterior epithelium of the cornea and the definite proliferation of epithelial cells, very little bulging is produced at the surface.
Cytoplasmic inclusion bodies were constantly found in every cornea which had given a positive macroscopic Paul's reaction. Of course they could not be seen in every slide. They were indeed rather scanty and occurred only in epithelial cells at the site of inoculation.
The impression obtained was that Paschen's idea about the complex structure of Guarnieri bodies applies especially to the scarified rabbits' cornea. In such a tissue emigrated leucocytes amidst the epithelial cells are englobed in some cases by such elements and, undergoing necrotic changes, present a surprising resemblance to specific cytoplasmic bodies.
To resume: As is the case with variola and vaccinia virus, the virus of alastrim is able to produce specific changes in the scarified rabbits' cornea. Macroscopic changes are recognizable 48 hours after scarification as slight prominent thin yellowish strips and small slightly prominent nodules along the strise of scarification when the enucleated eye is placed in a sublimate and alcohol bath. Such a reaction is called positive.
The macroscopic appearance is quite different from that of Paul's reaction in small-pox. The bulging is much less marked and no crater formation occurs, even if the result is recorded 120 hours after scarification.
No marked microscopical differences between alastrim and small-pox have been previously reported. Rather scanty cytoplasmic inclusion bodies were constantly found in epithelial cells at the site of inoculation when the macroscopic test was positive.
With regard to the so-called " Paul's test" when applied to the diagnosis of alastrim, the results we obtained with Teixeira were quite different from those obtained by this valuable method as applied in the diagnosis of small-pox.
In small-pox Gins (1916) 
HISTOLOGICAL CHANGES IN ALASTRIM
It is true that, histologically, alastrim presents more resemblances to small-pox than to any other condition. In some of the histological features, however, it has also resemblances to varicella. As a matter of fact, alastrim in some respects holds, histologically, an intermediate position between small-pox and varicella.
As is the case with varicella (Unna, 1910 , Kyrle, 1927 , giant epithelial cell formation is common, whereas in variola it is extremely rare (Unna, Kyrle, and McCarthy) . In alastrim, as in varicella, we have the balloon degeneration of the cells of all the layers of the stratum germinativum associated in the upper layers with the reticulierende degeneration, whereas in variola the balloon degeneration is usually confined to the bottom and to the sides of the vesicle, while the reticulierende degeneration is strictly limited to the upper portions of the malpighian layer.
In alastrim, as in varicella (Tyzzer, 1905) , a pathological process is constantly found in the corium in all the early lesions. MacCallum and Moody (1921) claim that in some places, at least, recognizable microscopical alterations could be found in the corium before the slightest evidence of the exanthem of alastrim was visible to the naked eye.
On the other hand, the vesicle in alastrim as in small-pox, occupies the top of the hypertrophied malpighian layer, while in varicella it occupies the entire depth of the epidermis. Again, in alastrim, as in small-pox, the malpighian cells contain specific cytoplasmic and intranuclear inclusion bodies, while in varicella only intranuclear bodies are proved.
As usual with most infectious skin diseases, the histological changes in alastrim differ widely according to the stage of the disease considered, but are rather uniform when the same stage is examined in different subjects.
In a general way, both clinically and histQlogically, we can distinguish in alastrim as in variola, four main stages, namely those of (1) proliferation, (2) vesiculation, (3) pustulation, (4) desquamation.
As previously stated, we took advantage of the biopsies from twelve skin lesions in eight cases of alastrim between the second and the seventh days after the first appearance of the rash. To these we may add two more recent biopsies carried out in order to ascertain the histo-pathological diagnosis of alastrim.
Very early stages of the skin lesions of alastrim were, however, more easily watched in experimentally infected rhesus monkeys. In a section from a papular lesion in this animal, the epidermis is distinctly thickened in a space comprising six different interpapillary furrows. The proliferation occurs in an upward as well as in a downward direction as a definite hyperacanthosis. With low power the changes somewhat resemble a small papilloma. In spite of so marked a proliferation mitotic figures are not numerous.
Besides the total absence of vesicle formation, it seemed to us quite characteristic of such a stage, at least in the rhesus monkey, to see a surprisingly great number of malpighian cells containing cytoplasmic inclusion bodies.
The nuclei of the malpighian cells are distinctly swollen and small vacuoles appear, especially at the outer layer of the cytoplasm (hydropic degeneration) near the intercellular clefts. These are distinctly widened (interstitial cedema).
Associated with such changes in the lower layers of the stratum germinativum, marked signs of inflammation are seen in the papillary bodies. The corium immediately beneath the hypertrophied epidermis is compressed and the cutoepithelial line is below the normal level. The papillary eminences are distinctly narrowed and obliterated. The lymph vessels of the papillae are dilated and the blood-vessels both in the outer papillary layer and in the deeper reticular layer are surrounded by numerous polymorphonuclear leucocytes and endothelial cells. This is a very important point which brings support to the views of Gins, Unna and others. These investigators believe that the virus of variola is carried to the epithelium which later undergoes degeneration, as a consequence of strong exudation of fluid from the dilated lymph vessels of the papillary bodies. Vascular changes in the dermis, including an initial ansemia followed by hyperemia and oedema, would thus represent primary changes preceding the degeneration of the virus in the malpighian cells.
In the above described papular lesion, the superficial layer of thickened epidermis shows quite extensive necrotic changes while, as previously mentioned, no vesicle formation is recognizable. Cytoplasmic inclusion bo(lies with the general characteristics above described are found in a great number of malpighian cells immediately adjoining the necrotic area, which is somewhat deeper in the middle of the hypertrophied epidermis.
In the second stage we have multilocular vesicle formation. The vesicle occupies the top of the bypertrophied malpighian layer. As in variola, two different types of degeneration are at work, the balloon and the reticulierende degeneration. In alastrim, however, the balloon degeneration is rather scanty when compared with that found in variola, and occurs also in the upper layers of the stratum germinativum where it is associated with the reticulierende degeneration. In a general way, the reticulierende degeneration is the type chiefly involved in the formation of alastrim vesicles. The details are apparently identical with those described in variola. A large number of malpighian cells develop minute vacuoles in their plasma. The vesicles become confluent, the cell membranes are destroyed, and a multilocular vesicle is formed. The septa are made up of whole flattened cells or only of cellular protoplasm.
A remarkable picture in alastrim vesicles is the perfectly normal structure of the malpighian cells which make up the bottom and sides of the vesicle, whereas in variola most of the epithelial cells in such situation present either balloon degeneration or advanced necrosis.
The most typical feature, however, and an important one in alastrim lesions at the stages of vesiculation and pustulation, is the presence of giant epithelial cells similar to those seen in zoster and varicella vesicles. They are often found at the bottom and sides of the vesicles, practically bathed by their contents, but in some cases they occupy the middle layer of the hypertrophied epidermis. The roof of the vesicle is made up of the horny layer and of the compressed cells from the most superficial layers of the stratum germinativum. These cells present pycnotic nuclei and pink stained homogenous plasma. The number of polymorphonuclear leucocytes within the multilocular vesicle increases, and gradually the stage of pustulation is attained.
Most of the biopsies in our series represent intermediate stages between vesiculation and pustulation. In such cases the superficial part of the contents of the vesicle is made up of serous fluid, while the polymorphonuclears are packed at the lowest portions near the bottom. Small vesicles with a clear content are oftenseen to the sides adjoining the main vesicles.
When the stage of pustulation is well established pus cells almost exclusively are to be found in the former vesicle-now a pustule. The malpighian cells undergo extensive necrosis and are entirely missing at the bottom of the pustule, which is made up of polymorphonuclears, fibrin, and connective-tissue bundles of the papillary eminences. The impression is gathered that in alastrim the bottom of the pustule, in which complete necrosis of the malpighian cells occurs, is not so wide as is usually the case in the corresponding stage in small-pox.
Possibly the smaller extension which necrotic changes present either in the epidermis or in the corium in pustules of alastrim, compared with those found in small-pox, accounts for the usual absence of deep pitting or scarring in cases of alastrim. Further histological investigation is needed in this respect. It is likely, however, that this is due to relatively slight necrotic changes in the elastic framework of the papillary eminences and reticular layer. Inflammatory changes in the cutis are quite definite in both stages of vesiculation and pustulation. Serial sections reveal a wide extension even in sections in which the epidermis presents a quite normal structure.
Cytoplasmic inclusion bodies are a regular finding in malpighian cells at the bottom and sides of the vesicles. They never appeared in such large numbers as in a small-pox vesicle examined for comparison. Unlike cytoplasmic inclusions, the intranuclear inclusion bodies were extremely rare in human biopsies.
To summarize: In the stage of proliferation, as it appears in an experimentally infected rhesus monkey, marked inflammatory changes were noted in the papillary eminences and reticular layer. No vesicle was yet recognizable, but the hypertrophied epidermis bulged at the surface of the skin and compressed the underlying dermis. The malpighian cells undergo slight hydropic degeneration in the lower layers of the stratum germinativum, while marked necrotic changes are to be found in a, circumscribed area of the superficial layers. In this very early stage no balloon degeneration or reticulierende degeneration takes place, while cytoplasmic inclusions are surprisingly numerous in malpighian cells adjoining the superficial necrotic area.
The reticulierende degeneration is the type predominating in alastrim skin lesions and is the process chiefly involved in the formation of the vesicles. Balloon degeneration is not confined to the bottom, but occurs equally at the sides and at the top. This type of degeneration is rather scanty in alastrim vesicles and pustules as compared with those of small-pox, varicella, and zoster.
The presence of amitotic figures and giant epithelial cells is an important finding in alastrim vesicJes and pustules, at once distinguishing such stages from the corresponding stages in small-pox. Cytoplasmic inclusion bodies, while never found in large numbers, were, however, a regular finding in malpighian cells from the bottom and at the sides of the vesicles and vesico-pustules. Intranuclear inclusions, on the contrary, were exceedingly rare in human material.
Finally, it can be stated that a differential histological diagnosis between small-pox and alastrim is actually possible.
The important points to bear in mind in this respect-in addition to the differences noted in the staining properties, morphology and distribution of cytoplasmic and intranuclear inclusion bodies in both conditions-are the relatively small numbers of malpighian cells undergoing balloon degeneration and necrotic changes in alastrim vesicles, and-especially-the presence of giant epithelial cells in vesicles and pustules of alastrim.
The histo-pathological diagnosis of alastrim has in fact been made by Teixeira, and myself quite recently.
As an example of a case of hookworm disease, a boy, aged 8 years, was taken from Oswaldo Cruz Hospital, Rio de Janeiro, in the middle of July 1935, to a foreign clinic where an examination on tropical medicine was being held. In the same building, but in isolated rooms, there were patients suffering from alastrim and from varicella.
A few days later, after returning to Oswaldo Cruz Hospital, the boy developed on July 29, an acute infectious disease whose clinical diagnosis at the first appearance of the rash was impossible to ascertain. A provisional diagnosis of varicella, alastrim, and possibly small-pox, was made and a biopsy was performed at once. Sections from the excised vesicle revealed in the malpighian cells typical basophilic juxtanuclear cytoplasmic inclusion bodies, which did not stain by safranine, identical with those we had previously described in human alastrim. This diagnosis was consequently made by us and was fully confirmed by the further progress of the disease. In the examined sections, amitotic figures and giant epithelial cells, as well as a rather small number of epithelial cells undergoing balloon degeneration, were additional histological features confirmative of such a diagnosis.
In the following August, at Oswaldo Cruz Hospital, another boy, aged 8 years, suffering from hookworm disease, and having had casual contacts with the first case, developed an acute infectious disease. The biopsy, performed as soon as the first vesicles appeared, led to the histological diagnosis of alastrim, which was later clinically confirmed. Besides the characteristic cytoplasmic basophilic inclusion bodies, here, again, additional evidence was afforded by the giant epithelial cells, amitotic figures, and scanty balloon degeneration.
GENERAL CONCLUSIONS
In this lecture I have endeavoured to present the significant facts concerning the pathology of alastrim upon which little or no information is available in the literature.
As I have said, I am aware that the alastrim-smallpox problem is a settled question for most of the standard authorities, in spite of the meagre knowledge existing about such important subjects as the intracellular pathology of alastrim, the histological changes in alastrim, Paul's test in alastrim, &c. The prevalent opinion is that alastrim represents simply an attenuated form of small-pox.
Thus, in a recent review of the aetiology of small-pox, Haagen (1935) emphasizes the identity of the viruses of vaccinia and small-pox. The chief arguments for this identity are based on immuno-biological grounds. Haagen has demonstrated that the serum of persons who had contracted small-pox as long ago as thirty or more years was able to prevent the development of a meningitis vaccinia when injected intracerebrally into mice, together with concentrated vaccinia virus.
Mention of a vaccinia-variola virus is, of course, frequently found in the papers of such prominent authorities as Paschen, Gins, and Haagen. Variola virus includes naturally alastrim virus as well.
Therefore, in the present state of our knowledge we have to consider a virus which is a single micro-organism, measuring about 200,u and able to produce several clinical and pathological conditions, such as cow-pox, variola, and alastrim. This single micro-organism which, according to circumstances not fully explained, gives rise to quite different diseases, should be termed the " variola-vaccine virus," or perhaps more correctly, " variola-vaccine-alastrim " virus.
It is not within our scope to discuss-and still less so to contradict-such a widely accepted view. Our intention has solely been to report that in patients with alastrim, the histological changes are completely different from those described in small-pox, that the inclusion bodies, as seen either in the cytoplasm or in the nucleus of malpighian cells, are entirely different from one another in small-pox and'alastrim, and that the macroscopic appearances of Paul's test, as well as the incidence of positive results, show obvious differences in small-pox and alastrim.
The data which I have presented may be briefly summarized as follows:-
(1) Intracytoplasmic inclusion bodies of vaccine and alastrim are seen to be different when studied in epidermal cells from experimentally infected rhesus monkeys.
(2) Definite differences are noticed in the shape, situation and staining-properties of the cytoplasmic and intranuclear inclusion bodies in alastrim and small-pox when examined in malpighian cells from patients of both diseases.
(3) A differential histopathological diagnosis is rendered possible, and has actually been made, between alastrim and variola. It can be established upon the marked differences in the inclusion bodies themselves, and further, the common occurrence of giant epithelial cells and amitotic figures in alastrim, and in a minor degree, the relatively small numbers of malpighian cells undergoing balloon degeneration in alastrim, as compared to small-pox.
(4) The reaction to Paul's test in alastrim is weak and inconstant and presents a macroscopic picture unlike that considered typical for small-pox.
Discussion.-Dr. J. D. ROLLESTON said that nio higher praise could be given to Dr. Torres than to say that his lecture was worthy of the Founder. Although he (Dr. Rolleston) had had considerable clinical experience of small-pox both in its severe form as seen in the London epidemic of 1901-2 and in the form of variola minor, he could not speak with any authority on the pathological aspects of small-pox or alastrim. The lecture was of special interest for two reasons: first. because it was in opposition to the generally accepted view that alastriin was a modified form of small-pox, and secondly because it contained the first detailed description of the pathology of alastrim. He would like to learn from Dr. Torres what prophylactic value vaccinia had against alastrim.
Dr. R. P. GARROV said that Dr. Torres' paper was of great interest anld importance to English people on account of the extensive epidemic of alastrim which had occurred in this country in the third decade of this century. At a very early stage of the outbreak it was clear to him (the speaker) that alastrim was a disease suti generis-an acute specific infectious disease, separate and distinct frolmi small-pox on the one hand and from chicken-pox on the other. As the epidemic proceeded, the distinction was confirmed on epidemiological and statistical grounds, and later he had found that there was an immunological difference in the nature of the protection against vaccinia conferred by small-pox and alastrim. An attack of small-pox (even a mild attack) conferred immunity to vaccinia for a number of years, whereas an attack of alastrim might be followed by successful (modified) vaccinia within a few months. Now Dr. Torres had afforded the very interesting information that differential histopathological diagnosis between alastrim and variola had actually beenimade.
Dr. TORIES (in reply): Regarding Dr. Rolleston's question, the generally accepted view in Brazil is that vaccinia has a prophylactic value against alastrim. The conferred immunity, however, is not so strong as against small-pox. According to the late Professor Carlos Chagas, vaccinia protects against alastrim in only 75% of cases. With regard to Dr. Garrow's valuable observations, I am glad that they are in agreement with those of Ribas, who states that subjects who have had a recent attack of alastrim may develop a successful (modified) vaccinia. I should like to call the attention of those specially interested in epidemiological work, to the following question : "At the beginning of an epidemic of small-pox is it or is it not of practical value to foretell if the mortality rate will eventually be that of variola vera (usually over 10%, often 20% or 30%, sometimes 50%), or that of alastrim (usually 1-3% or less)?" I believe that in time, when we have learned more about the histological changes and the intracellular pathology of small-pox and of alastrim, it will be possible to make this forecast. Bliopsies performDed in the cases first reported in an epidemic will acquire considerable interest to the epidemiologist. If you have in Great Britain as many cases of variola minor as Kaiser states, I think it would be a good piece of work to find out if the histological changes of variola minor as it appears in this country are identical with those of alastrim in Brazil, and also to ascertain whether the histological changes, including the morphology and staining properties of the inclusion bodies, in an epidemic of variola minor in actual progress, are consistently the same, or whether in some cases they resemble those of small-pox, while in others they are identical with those of alastrim. As regards alastrim in Brazil, my experience, as stated before, is that in three different epidemics occurring at different times and in places
